In 1931 Klinger published a case of nasal sinusitis which terminated in renal failure. There have since been a number of reports of a syndrome characterized clinically by a combination of intractable rhinitis or pulmonary symptoms, manifestat.ons of polyarteritis nodosa, and renal failure. Pathologically, the disease is recognized by the association of necrotizing granulomata of the respiratory tract and generalized arteritis with focal glomerulitis. The syndrome has been known as Wegener's granulomatosis since his detailed description of three cases in 1936 and 1939. In 1954 Fahey, Leonard, Churg, and Godman collected 22 cases from the literature and added seven of their own. The pathological features of these 29 cases were analysed by Godman and Churg (1954) . Since this review six more have been reported by McCallum (1954) , Seidelin and Willcox (1954) , Milner (1955) , and Walton and Leggat (1956) .
We present two further cases of this syndrome. Each presented a difficult problem in the diagnosis of a respiratory illness. Radiologically, the mottling in the right lung increased and the left lung became almost completely opaque (Fig. 2) . On November 22 she became intensely dyspnoeic and died.
The blood was Group A and Rhesus positive. Leucocytes numbered 17,600 per c.mm., of which neutrophils were 88%, eosinophils 2%, lymphocytes 6%, and mononuclears 4%. Two tests for L.E. cells were negative. Serum proteins totalled 6 g. per 100 ml., of which 3.1 g. was albumin and 2.9 g. globulin. The serum calcium level was 9 mg.%. Leptospiral agglutination tests were negative. The Wassermann and Kahn tests were negative. The urine was always blood-stained, and some cellular, waxy, and hyaline casts were seen.
Post-mortem ExanOiation.-There was haemorrhagic crusting about the nares and in the nasal cavity. The trachea and bronchi contained heavily bloodstained mucus. Slight superficial ulceration was present at the carina.
Both lungs were oedematous. There were both scattered and confluent areas of recent haemorrhagz in all lobes of both lungs, but the changes were more extensive on the left side. Also, particularly on the left side, there were areas of cream-coloured necrosis up to 1i in. in diameter. These were usually subpleural and macroscopically were indistinguishable from caseating tuberculosis.
The heart was normal in size. The muscle was pale, the valves and coronary arteries normal. The thoracic aorta was normal, but slight atheroma was present in the abdominal portion.
The kidneys were enlarged and the capsule stripped easily, leaving minute haemorrhagic spots on the surface. The cortex was widened and pale, with no sharp demarcation from the medulla. The spleen was small and soft with a wrinkled capsule. The liver was enlarged and appeared to be fatty. In the suprarenals there was a loss of cortical pigment and softening of the medulla. The ovaries showed many haemorrhagic cysts.
Histologically, the fibrinoid degenerative lesions of polyarteritis nodosa were found in the kidneys (Fig. 3) , spleen, ovaries, suprarenals, and the skin at the site of the rash. The small arteries of the nasal mucosa were similarly affected, and there was also intense infiltration by lymphocytes, plasma cells, and some leucocytes. Multinucleate cells and eosinophils were not present and necrosis had not occurred. Arteritis could not be demonstrated in the myocardium, aorta, liver, pancreas, uterus, or voluntary muscle.
Within the lungs areas of recent intra-alveolar haemorrhage with disruption of the alveolar walls occurred around arteries which showed fibrinoid degeneration of the media. The affected part of the vessel wall was infiltrated by inflammatory cells and periarteritis was often present. This latter type of infiltration was noted only in the lungs (Fig. 4) Her general condition remained fairly good with temperatures under 1000 F. (37.80 C.) until May, when she lost weight rapidly. For the two weeks before death there was a high fever. Sputum was never profuse and no nasal discharge was noted. The blood pressure was normal. She became intensely dyspnoeic and cyanosed, and died on May 29, 1954.
Investigations.-Staph. aureus, Strep. viridans, and monilia were grown from sputum on isolated occasions. An intensive search for acid-fast bacilli and fungi failed in 18 specimens. This included three gastric washings and one bronchial swab. Three catheter specimens of urine showed no abnormality. Mantoux skin tests down to 1/100 O.T. were negative. The E.S.R. ranged between 10 and 27 mm. per hour (Westergren). The total and differential leucocyte counts were normal. Brucella and salmonella agglutinin tests were negative and blood culture was sterile. Plasma proteins were 6.3 g. per 100 ml.; on electrophoresis a small increase in the gamma globulin fraction was found. An E.C.G. was normal. At bronchoscopy three weeks before death there was no abnormality.
Post-mortem Examination.-Fine adhesions were present over both lungs. The cut surfaces showed numerous red and grey patches, the appearance resembling an extensive bronchopneumonia. The heart muscle was rather brown but otherwise normal. The liver was enlarged and there was a nutmeg pattern. The spleen was enlarged, very soft, and friable. The capsules of both kidneys stripped easily; the cut surfaces showed slight blurring of demarcation of the cortex, otherwise there was no abnormality. No nasopharyngeal lesions were noted. Microscopically there was fibrinoid degeneration of the walls of the smaller splenic arteries. The liver showed severe fatty change and also many small giant-cell granulomata ; arterial lesions were not demonstrable.
In the lungs there was widespread affection of the arteries. They showed medial necrosis and infiltration with early intravascular thrombosis (Fig. 8) . Intra-alveolar haemorrhage had occurred round such lesions, but this change was not as striking as in Case 1. Multinucleate giant cells were present in the perivascular tissues and occasionally in the degenerate vessel wall itself (Fig. 9) . Throughout the sections there were giant cell granulomata, with central necrosis of the larger lesions (Fig. 10) . The epithelium of the larger bronchi had desquamated. The mucosa was oedematous with separation of the muscle bundles. Multinucleate giant cells were conspicuous, but there was no accompanying small cell inflammatory exudation. There was no necrosis or ulceration (Fig. 11) The characteristic onset is with intractab!e rhinitis and sinusitis. The local lesion may go on to destruction of cartilage and bone with involvement of the orbit and consequent conjunctivitis, chemosis, and proptosis. Sometimes it spreads downwards to produce a fistula into the buccal cavity. In a few cases there are no nasopharyngeal lesions. The patients complain of cough with a little sputum, sometimes haemoptysis and sometimes of pleural pain. These (Fahey and others, 1954) .
Superimposed on this basic picture is a variety of symptoms of arthritis, peripheral neuritis, carditis, and skin rashes. These are often transient in character. Finally the illness is dominated by renal failure, which has led to death in all but one of the published cases (Case 7, Fahey and others, 1954) . Hypertension is not a feature of this disorder.
Commonly the illness lasts from two to six months; occasional cases linger on for two or more years.
There are two main pathological lesions in this condition. The respiratory tract is involved in a widespread granulomatous process which, except in three published cases (Lindsay, Aggeler, and Lucia, 1944; Seidelin and Willcox, 1954; Milner, 1955 Case 2 differed considerably in its clinical aspects, in that the symptoms and signs were confined to the lungs. Necropsy revealed the characteristic combination of giant-cell granulomatosis and arteritis in the lungs. In the liver granulomata were seen but there was no arteritis; in the spleen there was arteritis but there were no granulomata. Unfortunately, the kidneys and nasal mucosa were not preserved for microscopic study. The three negative urinary tests do not certainly exclude renal involvement; in Weinberg's case (1946), for example, there was no mention of renal disease in life, and yet necropsy revealed typical changes of polyarteritis in the kidneys.
The changes in the lungs in Case 2 at first suggested the diagnosis of tuberculosis, but tubercle bacilli were not found despite an exhaustive search. Minor changes of arteritis were noticed in the lungs, but the first sections of spleen and liver showed nothing unusual. After the experience of Case 1 the blocks were reinvestigated and the full extent of the polyarteritis in lungs and spleen was revealed. This experience is of some importance in the diagnosis of similar obscure cases.
Case 1 had skin changes which have some diagnostic significance for polyarteritis nodosa. There were haemorrhagic herpetiform lesions on an erythematous base. Microscopically the skin showed fibrinoid degeneration of small blood vessels immediately beneath the epithelium. These were surrounded by chronic inflammatory cells. Similar skin changes are described by Ahlstr6m, Liedholm, and Truedsson (1953) and by Walton and Leggat (1956) .
Neither patient had blood eosinophilia. A normal eosinophil count is usual in Wegener's granulomatosis in which there is no asthma. This is in contrast to the very high counts seen in those few examples of eosinophilic lung infiltration, with or without asthma, which occasionally develop fatal polyarteritis (Crofton, Livingstone, Oswald, and Roberts, 1952 (Klinger, 1931 ; Wegener, 1939 ; Stratton, Price, and Skelton, 1953) .
AETIOLOGY
The vascular changes in both our cases were those of polyarteritis nodosa, and the changes in the kidney were also consistent with those found in polyarteritis (Davson, Ball, and Platt, 1948) . . More, McMillan, and Duff (1946) studied 375 necropsies of patients who had had a considerable amount of sulphonamide therapy. In 22 cases lesions were found which were regarded as directly attributable to this therapy. Granulomata were seen in the heart, liver, and kidneys in 13 cases. In one case microscopic granulomata were found in the lungs and in the bronchial wall. In seven cases there was an acute necrotizing arteritis. Four showed a combination of both features. This strongly suggests that the presence of granulomatosis in a case of polyarteritis nodosa is another aspect of the same disease, and that we are justified in regarding Wegener's syndrome as a subgroup of polyarteritis nodosa.
The presence of granulomata, necrotizing arteritis, and glomerulonephritis together in this syndrome, when any of them individually may be produced in hypersensitivity states, strongly supports the hypothesis that Wegener's syndrome is a disease of hypersensitivity, as presumably is polyarteritis nodosa.
The syndrome differs clinically from common forms of polyarteritis nodosa in the onset, which is always heralded by nasal or pulmonary symptoms. It has been suggested that these initial lesions are due to an infection, and that other organs are sensitized and respond later by widespread arteritis and nephritis (Wegener, 1939 (Stratton and others, 1953; Howells and Friedmann, 1950) death followed from polyarteritis. Godman and Churg (1954) 
